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1. Product Description

1. Quantify the pixel-level MSU/AMSU temporal and spatial
temperature anomalies using GPS RO data from 2001 to 2012 TLS
(temperature in the lower stratosphere :AMSU ch9, MSU ch4) and
TTS (temperature in the tropshere and stratosphere: AMSU ch7
and MSU ch3)as climate benchmark datasets.

2. The ‘adjusted” MSU/AMSU TLS/TTS data that were calibrated by
multiple RO missions will serve as reference data to calibrate
other overlapped MSU/AMSU data from 1978 to 2013. Those
radiosondes that are consistent with RO profiles are used to
calibrate MSU/AMSU measurements and the calibrated MSU/

AMSU data will be used to calibrate other overlapped MSU/AMSU
data.

3. To use GPS RO soundings collected from multi-RO missions to
construct tropopause height climatology from 2001 to 2013.
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ch9 and
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TTS (AMSU
ch7 and
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Product Delivery Description

Period of
Record

From
1978 to
2012

From
1978 to
2012

From
2001 to
2012

Temporal
Resolution

Monthly
Mean

Monthly
Mean

Monthly
Mean

Update
Frequency

Quarterly

Quarterly

Quarterly

Update Lag

One month

One month

One month

Spatial
Resolution

2.5x2.5
mean TLS

2.5x2.5
mean
TTS

2.5x2.5 grid

Data file
distinction
criteria

Time period
(month),
channel, and
variables (i.e.,
TLS, TTS,
Tropopause
Height) are
used to
separate the
data files.

Do you
publicly
serve the
CDR at your
institution?

Not currently




Height (Km)

2. Validation & Quality Assurance (precision, accuracy
and uncertainty)

a. Global COSMIC, CHAMP, SAC-C, GRACE-A, Metop/GRAS Comparison
Within 60 Mins, and 50 Km
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2. Validation & Quality Assurance (precision, accuracy
and uncertainty)

b. Quantify the quality of RO data among different centers

centers : reproducibility Ho, S.-Petal., JGR, 2010,2012,
2013.
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2. Validation & Quality Assurance

c. Describe how you assess product quality for each
update period (e.g., day/week/month) used to
extend the long term record : inter-satellite biases
among missions

S90S o SON

noamstl-noaal12

‘ SR
1980 1982 108+ 1986 1988 1900 1902 1994 1996 1998 2000
S90S o SON
2— v v hd v —-
= T4 noasl 1-nnan’*7 noaalD-nocaall noasaf-noaal 0 =
= + noaa7-noaal noaaS-noaa7 4 =
15 =
3 } 3
o= iy - NN -
= + +
E +
15
E + 3
'2: A A A A A A =
@k‘ 1980 1982 1884 1986 19488 1900 19502 1994 1995 1998 2000




3. Concerns, Risks and Issues

= Describe any technical risks or issues that may
jeopardize your sustained provision of the CDR(s)

for the next 3 years (assuming funding is covered)

= E.g., key retirements/graduations, loss of access to specialized
resources, degrading satellite, etc.

= Mitigation plan, if any

= Upgrading the RO inversion algorithms for
different RO missions : COSMIC, CHAMP,
GRACE, SAC-C, Metop-A, Metop-B etc.




4. User Applications

This proposed inter-satellite data comparison study
will help to quantify systematic errors of
temperature data records generated from multiple-
platform and multiple-sensor satellite data obtained
from international data providers, and improve their
error estimates, which will enhance our

understanding of important climate variation and
processes.

Analysis from this study will help the science

community, particular the climate science
community, by improving

i) Analysis: comprehensive of integrated climate
products,

ii) Assimilation: model initialization,
iili) Reanalysis: improving the reprocessing of other

ata-and re-analyses, and
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Key findings:
a. Traceability of RO derived variables

Quantify the quality of RO data among different centers

centers : reproducibility Ho, S.-Petal., JGR, 2010,2012,
2013.
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D. Using RO data to Correct

Diurnal variation of Radiosonde Temperature Anomalies

Radiosonde statiens
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b. Using RO data to Correct
Diurnal variation of Radiosonde
Temperature Anomalies

COSMIC from 2006 to 2009
CHAMP from 2001 to 2008
150 hPa  Radiosodne data DS351.0 from NCAR
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c. Detection of sharp inversion layer in the
atmosphere

Bendng Angle(rad) Water Vapor(mb)
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5. Schedule

= CDR status

- is the delivered CDR up-to-date? if not, when will it be (to the
extent possible)?

a.Refining the SNO method for the data from 1978
to 2000

b.Linking data from 1978 to 2000 and from 2000
to 2012

c. Refining the algorithm to combining tropopause
height derived form multiple RO missions from
2001 to 2013

. Y




1-3 Year Planning Horizon

New inputs:

Forward processing : Microwave sounders from
ATMS, AMSU-A from Metop-A/-B. GPS RO data
from Metop-B, GRACE, TERRASAR-X etc in
UCAR

More after 2016 during the COSMIC-2 Era (6000
profiles/day since 2016, 12000 profiles/day
since 2018)

Backward processing : Re-processing MSU/
AMSU before RO Era (before 2001)

Merging with in situ RAOB data before 1978

Y




FORMOSAT-7/COSMIC-2 Soundings
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